This study was performed for the nutritional evaluation of butter prepared from cow's milk free of adulterants. Fresh cow's milk was analysed for various physico-chemical parameters such as detergents, urea, sugar, starch, glucose, sorbitol, hydrogen peroxide, formalin and salts. The cream was prepared from the milk, which by a conventional method of stirring transformed to the butter. Butter was divided into four parts in separate containers already having different concentrations of sodium chloride as the preservative. One sample was kept as blank while the remainder of the three samples contained respectively 0.5, 1.0 and 2.0% sodium chloride. The chemical composition of the butter samples was determined by analyzing the percentage of moisture, ash, total protein and fat. All butter samples were stored under refrigeration at 12 ° C. The development of rancidity was studied for almost two months. Refrigeration and sodium chloride as a preservative played an important role in preventing the development of rancidity in butter. The quality assessment report showed that the unsalted butter sample was not saturated at a temperature of 12 ° C for almost six weeks and salted butter samples with 1.0 and 2.0% sodium chloride were not staled for more than two months.Therefore it was concluded that for long term consumption, butter must be kept at 12 °C and could be preserved using at least 1 % sodium chloride.
Introduction
Butter is smooth, light yellow, reasonably firm but still easily spreadable mass, which mainly consists of milk-fats and water. The product butter has been reported since man started drinking milk. From archaeological findings, it was confirmed that the ancient Persians and the ancient Egyptians used to use butter. The Greeks and Romans also knew butter as a base of ointments and beauty-aids. Nutritional aspects of milk and milk products have been under investigation since that time [1] . Butter is conventionally and commercially prepared from milk in different areas of Pakistan but butter-fats spoil rapidly and easily. The addition of salt to butter inhibits growth of some microorganisms and kills others, so keeping quality of salted butter better than that of unsalted. Butter have relatively short life unless it is stored at low temperature. Frozen butter can be kept for some months without serious deterioration in flavour [2] . Samples containing Enterobacter aerogenes and Citrobacter freundii Upases exhibited rancidity even after 18 days of storage. Yersinia enterocolitica lipase showed rancidity after 14 days of storage at 7 ºC. [3] . Exposure of butter and butter fat to high temperatures, light and air did not cause a marked change in the iodine numbers and this exposure did not cause rancidity [4] .
An intramural aerobic mycological examination was performed, which included eight locations in dairy products with a Burkard volumetric individual air sampler. The equipment was cold storage (-2), a cold central section (8 ° C), a conditioning section (23 ° C), a milk processing section (24 ° C), a quality control reconstruction Milk (25 ° C), storage of raw milk (28 ° C) and a loading dock (26 ° C). The highest spore quantity was recorded in the packaging section (23ºC) and the minimum in the butter cold store (-2ºC) [5] . Then investigated the profile of microbiological quality of butter during storage at 6-8 °C The microbial population of these products appeared to be on the upper side and the same increase during storage. The study found that a poor shelf life deteriorates the bacteriological quality of the product [6] . Samples of fresh butter were exposed to gamma irradiation at doses of 0, 2.5 and 5 kGy, followed by refrigerated storage. The effect of these treatments on the microbiological aspects and the lipid characteristics of the butter samples was studied. The present study demonstrated that 2.5 and 5 kGy gamma irradiation doses kept quality of cows butter up and increased its shelf-life at 4±1ºC for 8 and 12 weeks as compare to 4 weeks for the non-irradiated butter (based on the visual appearance of mold growth on the surface of sample) without any effects on its sensory properties [7] . The volatile fractions of the butter were stored at three different temperatures to control the quality during commercial shelf life (90 days). Two different extractions were compared, i.e the dynamic head space (purge and trap) and static head space (micro-SPME extraction in solid phase). Despite the various performances, both methods detected useful volatiles to evaluate changes during storage [8] . The antioxidant effects of propolis extracts in butter stored at 5 ° C and 25 ° C were tested. Different concentrations of propolis extract at 5 ° C were effective in retarding oxidation compared to the control [9] . The effects of extracts of oregano (Origanum vulgare) and sage (Salvia fruticosa) on the microbiological quality of butter were studied. Extracts and their combinations were individually added to the butter at 0.1 or 0.3% (w/w) concentrations. For comparison, 0.2% (w/w) of sorbic acid was used. The samples were stored at about 20 ° C for 4 weeks. Herbal extracts and their combination exhibited antimicrobial effects on butter, but their antimicrobial activities were lower than sorbic acid [10] . The addition of EPO and butter phytosterols seems to alter their sensory properties, especially in terms of rancidity and general acceptability [11] . The effects of the antioxidants on the stability to the oxidation of butter under different time and the temperature of storage were studied. Natural (alpha-tocopherol) and artificial antioxidants (BHA and BHT) were added to the butter samples at two concentrations (50 and 100 ppm) immediately after obtaining the butter samples from pasteurized sweet cream. Then they were kept in the dark at 4 ° C and 20 ° C for 6 months. The synthetic and natural antioxidants used were able to protect butter samples from oxidation during storage at both temperatures. Butter sample with 50-ppm antioxidants was stored for more than 180 days at 4 ° C without deterioration [12] .
Materials and methods
Milk, the major raw material for the preparation of butter free from adulterants was purchased directly from the animal farm situated at Khanqah Dogran, Sheikhupura. Chemical analysis of raw cow milk was performed for the presence of various types of adulterants.
Processing of butter
Cream was used for the production of butter. After confirming purity of the milk, butter was processed by conventional churning method from the cream of the same milk. The development of rancidity was also determined using peroxide determination method [17] . In the fats impending deterioration taste was because of the presence of some rather unflavored components including peroxides and hydro peroxides. The initial stages of rancidity occurring under specific environmental conditions was straightforwardly measureable applying the peroxide value that was expressed as milli equivalent peroxide per kg sample. For the rancidity measurement, the samples were prepared by dissolving oil or fat in a particular solution of acetic acid in chloroform 3:2 (V/V). The solvent was evaporated under nitrogen and used for analysis. In this research, methods based on iodimetric titration were used. In these methods, the reaction of iodide with peroxides present in the oil, released iodine that was indirectly evaluated in a biphasic system with a thiosulfate solution. Working principle behind the iodimetric procedure involved the addition of iodine to unsaturated fatty acid double bonds. Addition of iodine to the double bonds is sensitive to the structure and reactivity of the peroxides and dependent on the temperature and time of the reaction [18].
Results and discussion
The milk used for butter processing was free of adulterants. The chemical tests were performed to determine the purity level of milk, which was used for the preparation of butter. Butter should be free of any adulterants to determine the exact nutritional and peroxide values. These test included the neutralizers, sugar, starch, urea, glucose, sorbitol, formalin, salts and hydrogen peroxide in raw cow milk. The results are shown in table 1. All the chemical tests indicated negative results showing that the raw cow milk is free of any type of adulterants and is fresh, hence perfect for further processing. Physico-chemical analysis Different physico-chemical characteristics of the butter obtained from above adulterants free milk were analysed. The results are shown in Table 2 . The moisture contents decreased from sample A (15.36%) (Which was without sodium chloride preservative) to sample D (14.15%) with 2.0% sodium chloride as preservative that has the ability to absorb water. On the other hand, the ash contents increased from sample A to D (1.02 -1.93%). The ash contents of the butter increased because sodium chloride itself contributed to ash. Similarly, the total solid contents were also increased from A to D (84.64 -85.85%) due to increasing percentage of sodium chloride in sample A to D. The finding of butter composition for protein (2.55%) and fat (82.4%) contents of all the samples with different percentages of sodium chloride remained almost same because sodium chloride as preservative prevented them from being denatured. Recently similar research was conducted in India where they developed a methodology for detection of adulteration in cow ghee with Vanaspati by using image analysis technique along with the colour measurement [19]. 
